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PolySilicate-Iron (PSI) is ﬂ occulant for water puriﬁ cation and is composed of FeCl3 and polysilicic acid. The 
sludge from water puriﬁ cation plant using PSI (PSI sludge) contains iron (Fe), silicon (Si) and organic nitrogen 
(N). In Japan, Fe amendments have been applied to the degraded (akiochi) paddy ﬁ elds and some papers showed 
that its application decreased the methane emission from submerged soils (e.g., Furukawa and Inubushi, 2002). 
Silicon and N are very important nutrients for rice plant. PSI sludge has the possibility of effective amendment 
for paddy soils (Horikawa et al., 2007) but there is little information on the properties of PSI sludge. The purpose 
of this study is to evaluate the effectiveness of the PSI sludge as paddy soil amendment based on the N, Si and Fe 
availabilities of the several samples.
Seven samples of PSI sludge (3 from the same plant, and others from different plants) were collected. The 
chemical properties; total-N, C, Si and Fe, and amorphous Fe (acid oxalate extractable Fe) were determined. 
Amounts of mineralized N, soluble Si and microbial reducible Fe of PSI sludge were determined by the incuba-
tion experiments at 30˚C for 4-weeks using soilsludge mixture under submerged condition. The availabilities 
of Si and Fe in PSI sludge was compared with commercial Si and Fe amendments derived from basic slag, by-
products of the steel industry. The form of soluble Si was estimated by the selective dissolution method.
PSI sludge had total-N, Si and Fe contents of 5.8, 115, 315 g kg-1 on average, respectively. The range of miner-
alization rates of organic N after 4-weeks incubation and amounts of available N in the PSI sludge were 15-31% 
and 0.4-4.2gN kg-1, respectively. Relative values of soluble Si content in the PSI sludge were 9-29% of the basic-
slag silicate fertilizer compared on the weight basis. The main fraction of soluble Si was estimated to be Si com-
bined with Fe. Acid oxalate Fe (low-crystalline Fe) contents of PSI sludge samples were almost equal to total Fe 
and 34-63% of total Fe was reduced to ferrous Fe after submerged incubation for 4 weeks. The averaged reduc-
ible Fe contents of the PSI sludge were 2.6 times greater than the slag Fe amendments. These results indicate that 
PSI sludge is very effective Fe amendments containing bioavailable N and Si.
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